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(54) Modular joint prosthesis stabilization and augmentation system 



(57) A modular joint prosthesis system includes an 
articulation component having a bone engaging surface 
and an opposed articulation surface. Fixation peg mem- 
bers and/or augmentation components are selectively 



attachable to the bone engaging surface of the articula- 
tion component. The articulation component may be a 
cruciate sacrificing femoral component of a knee pros- 
thesis. 
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Description 

BACKGROUND OF THE INVENTION 

The invention relates to joint prostheses having en- 
hanced stability and modularity. 

Joint arthroplasty is a well known surg.cal proce- 
dure by whicha diseased and/or damaged natural pint 
is replaced by a prosthetic joint. Joint arthroplasty is 
commonly performed for knees, hips, elbows, and other 
joints The health and condition of the pint to be re- 
placed dictate the type of prosthesis that can suitably 
be used to replace the natural joint. For example, knee 
prostheses, and particularly femoral components of 
knee prostheses, are available in different designs to 
meet the needs of varying patient conditions. 

Some femoral components for knee joint prosthe- 
ses are known as cruciate retaining femoral compo- 
nents since they are useful as a prosthesis component 
where a patient's cruciate ligaments are not sacrificed 
during a knee arthroplasty procedure. This type of fem- 
oral component typically has fixation pegs integrally 
mated upon the medial arid lateral distal flats of the su- 
perior surface of the prosthesis to stabilize the prosthe- 
s,s upon mounting to the femur. The cruciate ligaments 
also contribute to the stability of the artificial knee joint 
Another type of femoral component for a knee pint 
prosthesis is known as a cruciating sacrificing femora 
component. This type of prosthesis component is useful 
where the patient's cruciate ligaments are non-function- 
al or must be removed in the course of a knee arthro- 
plasty procedure. Cruciate sacrificing femoral compo- 
nents typically have an intercondylar notch formed on a 
superior, bone engaging surface of the femoral compo- 
nent This structure is in the form of a box, having sub- 
stantially vertical medial, lateral, anterior and posterior 
walls and a substantially horizontal superior wall. The 
intercondylar notch is mounted within the patient's fe- 
mur to stabilize the prosthesis. Typically, an aperture is 
formed in the superior wall of the intercondylar notch 
and it is useful to mate a femoral stem to the femoral 
component. The femoral stem helps to anchor the fem- 
oral component to a patient's femur, and to contribute 
stability to the artificial joint. 

Femoral component fixation in cruciate substituting 
total knee replacement surgery is sometimes achieved 
through cement attachment of the femoral component 
to the prepared femur while stability is imparted to the 
femoral component by the intercondylar notch, femoral 
chamfer cuts, and the optional attachment of femoral 
stems or rods. It is sometimes possible for cruciate sub- 
stituting femoral components to loosen and thus con- 
tribute to the need for total knee replacement surgery 
and enhanced stabilization of the prosthesis. 

In some instances, due to disease or trauma, insuf- 
ficient healthy bony mass exists at the distal end of a 
bone (e g., the femur) to which a joint prosthesis is to 
be secured. In arthroplasty procedures, ft is often nec- 



essary to remove additional portions of bone (e.g.. the 
femur) in an asymmetrical manner, to ensure sufficient 
anchoring and proper fit for a prosthesis. In the example 
of knee pint arthroplasty, it is sometimes necessary to 
s augment the superior portion of the femoral component 
prosthesis to add additional thickness to the prosthesis 
to compensator any removed bony tissue. The fem- 
oral component can be augmented by adding augment- 
ing blocks of appropriate shapes and sizes to the supe- 
10 rior surface thereof. Various types of augmentation 
blocks' are known to those having ordinary skill in the 
art. An exemplary augmentation system is disclosed in 
U S Patent No. 4,936.847 (Manginelli). 

The stability of cruciate substituting femoral compo- 
is nents can be reduced with the installation of augmenta- 
tion components, some of which can approach the 
height of the intercondylar notch. Since these prosthe- 
ses rely largely on the intercondylar notch for secure en- 
gagement within the femur, any relative decrease in the 
so height of the intercondylar notch above the medial and 
lateral distal flats can decrease the stability of the fem- 
oral component. , „ 

Many existing knee prosthesis designs do not otter 
the ability to selectively enhance prosthesis stability of 
2S the femoral component. Prosthesis stability can be a 
problem of particular concern in revision cruciate sub- 
stituting femoral components that require augmentation 
systems. It would thus be desirable to offer improved 
joint prostheses components which offer surgeons in- 
30 creased versatility to achieve prosthesis stability. 



SUMMARY OF THE INVENTION 

The present invention relates to modular joint pros- 
35 theses that offer surgeons enhanced versatility to 
achieve prosthesis component stability. In parficular, the 
prosthesis system of the invention enables surgeons to 
selectively add fixation stabilizing members and/or aug- 
mentation components. While the invention is applica- 
40 ble to a variety of jcint prosthesis components in whicn 
stabilization is important and augmentation is some- 
times necessary, the invention is described herein with 
respect to femoral components of knee prostheses. 
The invention comprises a modular joint prosthesis 
45 that includes an articulation component, such as a fem- 
oral component of a knee prosthesis, having a first, 
bone-engaging surface and a second, articulation sur- 
face At least one securement cavity is formed in the first 
surface, and most preferably a securement cavity is 
so formed on each of the medial and lateral distal flats of 
the femoral component. The system also includes at 
least one elongate fixation peg member, each of which 
is selectively mateable to the securement cavity in the 
first surface to provide enhanced prothesis stability. The 
55 fixation pegs each have distal and proximal ends and 
include an axial bore which may include internal fixation 
structures such as internal threads. The system also in- 
cludes a collet member for each fixation peg, and each 
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collet member has two or more expandable elements 
that are able to selectively engage the sidewalls of one 
of the securement cavities. A bore preferably extends 
through the collet, and at least a proximal portion of the 
bore may include fixation structures such as internal 
threads. One or more expansion pins are also provided 
and each has a distal end that is able to expand the collet 
and a proximal end which may include a structure, such 
as external threads, which facilitates mating within the 
bores of the fixation peg member and the collet member. 

In use, the fixation peg is positioned over a secure- 
ment cavity and the expansion element of the collet is 
disposed within the cavity. The expansion pin is then in- 
serted within the collet and the fixation peg to positively 
engage the peg and to expand the expandable elements 
of the collet such that they engage the walls of the cavity 
to secure the peg to the prosthesis. 

One or more augmentation blocks, of desired 
shapes and sizes, may be provided to fit between the 
first surface ol the femoral component and the fixation 
pegs such that the augmentation block and the fixation 
pegs are together selectively affixed to the articulation 
component. This system is particularly useful with cru- 
ciate substituting femoral components of knee joint 
prosthesis to provide added prosthesis stability. 

In one embodiment the collet members are sepa- 
rate Irom the fixation pegs and the expansion pins en- 
gage both the collet and the fixation peg. In another em- 
bodiment the collet members are integral with and are 
formed on a distal end of the fixation pegs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure t is an isometric view of a knee joint pros- 
thesis femoral component having a modular stabilizing 
peg according to the present invention. 

Figure 2A is a sectional view of the prosthesis 
shown in Figure 1. 

Figure 2B is a sectional view of the prosthesis 
shown in Figure 1 , illustrating the collet in a non-expand- 
ed condition. 

Figure 3 is a sectional view of an alternative pros- 
thesis system, similar to that shown in Figure 2A, but 
also including an augmentation block. 

Figure 4 is an exploded view of the prosthesis 
shown in Figure 3. 

Figure 5A is a bottom view of a fixation peg useful 
with the prosthesis shown in Figure 1 . 

Figure 5B is a sectional view of the collet shown in 
Figure 5A. 

Figure 6 is a top view of an augmentation block of 
the type shown in Figure 4. 

Figure 7 is an isometric view of an alternative mod- 
ular augmentation and stabilizing prosthesis system ac- 
cording to the present invention. 

Figure 8A is a sectional view of the prosthesis sys- 
tem of Figure 7. 

Figure 8B is a sectional view of the prosthesis sys- 



tem of Figure 7, illustrating the collet in a non-expanded 
condition. 

Figure 9 is an exploded view of the prosthesis sys- 
tem of Figure 

s Figure 10A is a side view of the collet useful with 
the invention/dhown in Figure 7. 

Figure./dB is a bottom view of the collet shown in 
Figure 10A. 

Figure 10C is a sectional view of the collet shown 
10 in Figure 10A. 

Figure 11 is a side view of an expansion pin useful 
withHhe invention shown in Figure 7. 



DETAILED DESCRIPTION OF THE INVENTION 
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The invention provides a joint prosthesis system 10 
that offers enhanced intraoperative versatility and mod- 
ularity to improve femoral component fixation and sta- 
bility. The invention is particularly applicable to cruciate 
20 substituting femoral components. For illustrative pur- 
poses, the present invention is described with reference 
to an anticipated use with a femoral component of a 
knee joint prosthesis. It is understood, however, that the 
invention can be adapted for use with a variety of joint 
25 prostheses. A particular advantage of the present inven- 
tion, which lends itself to use with various types of joint 
prostheses, is the ease with which fixation elements and 
augmentation pieces can be secured to a prosthesis. 
As noted above, and as illustrated in Figures 1 
30 through 6, the invention is particularly applicable to use 
with cruciate substituting femoral components. Figure 1 
illustrates the prosthesis system 10 of the invention in 
which a cruciate substituting femoral component 12 has 
an intercondylar notch 13, anterior and posterior por- 
35 tions 1 4, 1 6 and condyles 1 8, 20. Each condyle includes 
an inferior articulation surface 22 and an opposed su- 
perior bone engaging surface 24. Figures 2A and 2B il- 
lustrate that the lateral distal flat 30 includes a secure- 
ment cavity 32, and a similar cavity (not shown) is 
40 formed in the medial distal flat 28. Fixation pegs 26 are 
selectively mounted within securement cavities 32 upon 
the medial and lateral distal flats 28, 30 of superior sur- 
face 24, on opposite sides of intercondylar notch 13. 
As illustrated in Figures 2A through 4, the system 
45 includes modular, selectively mountable fixation pegs 
26. The fixation pegs 26 are substantially elongate 
members having a peg body 33 with proximal and distal 
ends 34, 36. Preferably, a bore 52 extends between the 
proximal and distal ends of the fixation peg. Further, an 
so expansion collet 38 is integral with and is disposed dis- 
tally of the distal end 36 of peg body 33. The system 
also includes a supply of expansion pins 40 having a 
proximal end 42, including external threads 44, and a 
distal, collet expanding end 46. Although the illustrated 
55 expansion pins include external threads, it is understood 
that alternative surface features may exist on the expan- 
sion pins, instead of threads, to permit positive engage- 
ment with the bore 52 of the fixation peg 26. 
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As noted above, the modularity of the fixation pegs 
is an important feature of the invention. Since fixation 
oeqsneed not be installed on all cruciate sacrificing fem- 
oral components, the modularity offered by this inven- 
tion gives the surgeon the option to attach fixation pegs 
to a prosthesis to be implanted. 

Fixation pegs can be selectively mounted upon a 
prosthesis by simply placing the expansion collet end 
38 of peg 26 within one of the securement cavities. 
Thereafter, set screw 40 is inserted within the proximal 
end 34 of the fixation peg and into bore 52. In an em- 
bodiment in which a threaded expansion pin is utilized, 
the expansion pin is advanced within the bore and ex- 
ternal threads on the screw mate with complementary 
threads in the bore. Further advancement of the expan- 
sion pin causes the distal end of the expansion pin to 
expand collet 38 so that the collet interferingly engages 
the walls of cavity 32 to secure the fixation peg to the 

prosthesis. . 

The overall length of the fixation pegs can vary de- 
pending upon the anatomical requirements of a patient, 
the dimensions of prostheses components, and whether 
the peg is to be used with or without any augmentation 
block Generally, the overall length of the peg can be 
from 2 to 60 millimeters, and m6re preferably from about 
10 to 50 millimeters. The length of the collet end 38 of 
peg 26 should be such that it is slightly less than the 
depth of cavity 32, allowing distal base 48 of peg 26 to 
rest on superior surface 24 of the femoral component 
The length of the collet is generally about 2 mm to 20 
mm Further, the fixation peg preferably decreases in 
diameter from distal end 36 to proximal end 34. The di- 
ameter at base 48 is about 4 mm to 10 mm. while the 
diameter at proximal end 34 is about 2 mm to 8 mm. 
External surface features 50, such as axial grooves, ax- 
ial ribs, annular grooves or annular ribs, can be formed 
in the external surface of the peg to enhance fixation of 
the prosthesis within bone. 

Figure 5A is a bottom view of fixation pin 26, illus- 
trating the expansion collet 38. The collet 38 is prefera- 
bly slotted, with two perpendicular slots 35 formed there- 
in that separate the collet into four substantially triangu- 
lar shaped wedges 37. Although not illustrated, an inte- 
rior portion of collet 38 is angled inwardly to enable the 
internal geometry of the collet to cooperate with the dis- 
tal end 46 of expansion pin 40 to cause wedges 37 to 
expand and to separate from one another when the dis- 
tal end of the expansion pin is forced into engagement 
with the corresponding internal surfaces of the wedges. 

It is understood lhat it is not necessary that the collet 
have two slots disposed therein to form four substant.al- 
lytriangular wedges 37. It will be readily apparent to one 
having ordinary skill in the art that the collet may have 
one or more slots disposed therein. 

Figure 5B is a sectional view of peg 26. showing a 
bore 52 that extends the length of the body 33 of peg 
26 Bore 52 preferably includes internal threads 54 that 
are able to mate with complementary external threads 



44 of expansion pin 40. Although bore 52 includes 
threads 54 in an illustrated embodiment, it is understood 
that other structures may be formed within bore 52 to 
facilitate engagement with complementary external 

5 structures on expansion pin 40. 

Expansion lins 40 are of a length sufficient to ena- 
ble them to jjT within peg 26 to the extent necessary to 
expand collet 38. The expansion pin includes a proxinal 
end 42 having external threads 44 that are mateable 
io with internal threads 54 of bore 52, and a distal end 46. 
The proximal end of the expansion pin may include a 
structure or mechanism, such as a hex head 45, that 
cooperates with an installation tool to enable it to be ad- 
vanced into bore 52. Distal end 46 preferably has a ge- 
ts ometry that will cause expansion of the distal stem of 
the collet. The distal end 46 of pin 40 can include a ra- 
dius tip 56, a dogged end (not shown) or similar ge- 
ometries. 

Although the expansion pins 40 are descnbed as 
zo being threaded members that threadingly engages in- 
ternal threads 54 within bore 52,. it is understood that 
other fixation structures and techniques may be utilized 
to maintain the expansion pins within the bore 52 and 
to expand collet 38. As noted above, internal structures 
25 may be formed within bore 52 that accommodate com- 
plementary surface features on expansion pin 40 to en- 
able mechanical engagement of the components. 

In another embodiment, illustrated in Figures 3 and 
4 the modular system 10 of the invention may also in- 
30 elude an augmentation block 58 that is secured on su- 
perior surface 24 of femoral component 1 2. between the 
femoral component 1 2 and the fixation peg 26. Augmen- 
tation blocks of various designs are well known in the 
art and are commonly used to facilitate proper seating 
35 of prosthesis components within a patient when insuff i- 
cient bony mass exists in certain areas of the patients 
bone upon which the prosthesis is to be mounted. 

The augmentation block 58 illustrated in Figures 3, 
4 and 6 is adapted to mount on the superior surface 24, 
40 oneftherthemedialorlateraldistalflats28, 30of afem- 
oral component 12 of an artificial knee joint. Block 58 
may be adapted for use in either left or right side knee 
prostheses. An augmenting block suitable for a left side 
prosthesis can mount upon either the medial or lateral 

45 inferior condylar surfaces, and an augmenting block 
suitable for a right side prosthesis can mount upon either 
the medial or lateral inferior condylar surfaces of the 
prosthesis. As illustrated, block 58 has a first (distal) sur- 
face 60 and a second (proximal) surface 62 and an ap- 

so erture 61 extending between these surfaces. A re- 
cessed area 63 may surround the aperture 61 The area 
of the proximal surface 62 preferable is greater than the 
area of the distal surface 60 in order for the block to con- 
form to the geometry of the inner condylar surface of a 
ss knee joint femoral component. 

Augmenting block 58 has two opposed, canted sur- 
faces 64, 66 that can be either posterior or anterior sur- 
faces, depending upon whether the augmentation block 
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is mounted on the medial or lateral side, or on a left or 
right side prosthesis. Preferably, surfaces 64, 66 are 
canted as such that each surface slopes inwardly from 
the proximal surface 62 to the distal surface 60 as shown 
in Figures 4 and 6. The angle of the canted surfaces 64, s 
66 can vary as will be appreciated by those having or- 
dinary skill in the art. Preferably, the angle of surfaces 
64, 66 corresponds to the angle of the anterior and pos- 
terior chamfers 68, 70 of the femoral component to en- 
able proper seating of the augmenting block 58 within a 10 
femoral component. 

Augmenting block 58 further includes surfaces 72, 
74 which correspond to either medial or lateral facing 
surfaces', depending upon whether the augmentation 
block 58 is used on the lateral or medial side of a pros- is 
thesis, or in a left or right side prosthesis. Side surfaces 
72, 74 preferably are substantially vertical and extend 
at a right angle to the plane of the proximal or distal sur- 
faces 62, 60. 

As illustrated in Figure 3 augmentation block 58 is 
adapted to mount on a prosthesis component, such as 
the medial or lateral distal flats 28, 30, such that the dis- 
tal surface 60 of block 58 contacts the superior surface 
24 of femoral component 1 2. The distal end of expan- 
sion collet 38 of fixation peg 26 preferably extends 
through aperture 61 and beyond the distal surface 60 of 
block 58 by a distance sufficient to enable collet 38 to 
fit within a securement cavity 32 disposed in a surface 
of the femoral component to be augmented. The fric- 
tional and/or mechanical engagement of the collet with 
cavity 32 enables the augmentation system to be se- 
cured to an appropriate surface of the femoral compo- 
nent. The distance by which distal stem extends beyond 
the distal surface of the block can vary depending upon 
the requirements of a given application. Typically, this 
distance is about 0.155 to 0.175 inch and most prefer- 
ably about 0.165 inch.- One of ordinary skill in the art 
will appreciate that the length of the distal stem should 
not be so great that its distal end contacts the bottom of 
cavity 32. 

As noted above, an expansion pin 40 controls the 
expansion (and, optionally, the contraction) of the distal 
stem of collet 58. In one embodiment, where the expan- 
sion pin is a threaded screw, tightening of the screw ex- 
pands the distal stem of the co!let : while loosening screw 
enables a once expanded collet to contract. When collet 
38 is in a non-expanded condition there is little or no 
frictional and/or mechanical engagement between collet 
38 and securement cavity 32; the augmentation block 
can be freely removed and inserted into securement 
cavity 32 in this condition. Conversely, when the collet 
38 is in the expanded condition, as shown in Figure 3, 
sufficient frictional and/or mechanical engagement ex- 
ists between the collet 38 and the walls of the secure- 
ment cavity 32 to enable the augmentation block and 
the fixation peg to be held firmly on the prosthesis com- 
ponent. 

As noted above, the invention described above can 



be used with or without augmentation blocks. Further, 
because the fixation pegs are not permanently installed 
upon the prosthesis, they can be selectively affixed to 
the prosthesis ^t the option of the surgeon. 

The dimensions of the various components of sys- 
tem 10 can va& It is important, however, that the rela- 
tive dimensions of the components be such that collet 
38, in the non-expanded condition shown in Figure 2B, 
be able to fit within the securement cavity (and, where 
applicable through augmentation block aperture 61) 
without excess friction or interference. Upon expansion 
of the collet, as shown in Figure 2A, the outer walls of 
wedges 37 should firmly engage the inner walls of se- 
curement cavity 32 to prevent dislodgement or move- 
ment of the fixation peg. The preferred tensile attach- 
ment force of the collet to the prosthesis should be in 
the range of about 50 to 500 kg. The dimensions of these 
components will vary depending upon the requirements 
of a given application, and one of ordinary skill in the art 
can readily determine the appropriate relative dimen- 
sions. Generally, the diameter of the collet in the non- 
expanded condition is approximately 0.240 to 0.260 
inch, and preferably it is about 0.250 inch. The diameter 
of the collet in the expanded condition preferably is 
about 0.010 to 0.020 inch greater than the diameter in 
the non-expanded condition. The diameter of the se- 
curement cavity 32 is sufficient to yield a secure inter- 
ference fit between the collet and the cavity when the 
collet is expanded. Preferably, the cavity has a diameter 
of about 0.26 inch ±0.10 inch. The depth of the mount- 
ing cavity can vary, as will be understood by those of 
ordinary skill in the art, but preferably the depth is about 
0.1 8 to 0.26 inch, As noted above, the collet 38 should 
not engage the bottom wall of cavity 32. 

Another embodiment, illustrated in Figures 7 
through 11, provides an alternative fixation technique for 
the modular prosthesis system 100 of the invention. In 
this embodiment, the collet is not integral with the fixa- 
tion peg, but the same modular fixation options exist. 
That is, fixation pegs can be mounted directly upon the 
superior surface of a joint prothesis, without an augmen- 
tation block, or an augmentation block can be disposed 
between the fixation peg and the prosthesis. 

Figure 7 illustrates a cruciate substituting femoral 
component 102 that includes an intercondylar notch 
104, an inferior surface 106 having condyles 108, 110 
and a superior bone engaging su rf ace 112 having lateral 
and medial distal flats. For purposes of illustration, the 
prosthesis depicted in Figure 7 is assumed to be a left 
knee femoral component having anterior 118 and pos- 
terior 120 surfaces. Further, Figure 7 illustrates an aug- 
mentation block 122 and fixation peg 124 mounted on 
lateral distal flat 116. It is understood that the fixation 
peg 1 24 can be mounted directly upon the medial or lat- 
eral distal flats without an augmentation block. 

Figures 8A through 1 1 illustrate the various compo- 
nents of system 1 00. These components include fixation 
pegs 124, one or more optional augmentation blocks 
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122 oneor morecollets 1 26 and one or more expansion 
pins 128 Further, as noted above with respect to Fig- 
ures 1 through 6, the femoral component 102 includes 
at least one securement cavity 1 30. Preferably, one se- 
curement cavity is mounted on each of the medial and 5 
lateral distal flats of the femoral component. 

Fixation peg 124 is an elongate member having 
proximal and.distal ends 132. 134. The distal end 134 
of the peg includes a base 136 which surrounds an 
opening 1 38 of an internal bore 1 40 which extends with- io 
in the peg. Internal threads 141 (or other internal fixation 
structures) preferably are present within the bore and 
may extend the entire length of the bore or, alternatively, 
threads 6e present only in selected regions of the bore. 
Although the proximal end 1 32 of peg 1 26 is shown to » 
include a closed top 142, the top may alternatively be 
open The base 136 abuts the proximal surface 144 of 
augmentation block 122. Alternatively, if no augmenta- 
tion block is used, base 136 will abut the superior sur- ^ 
face 1 1 2 of femoral component 102. 

Fixation peg 1 24 is of a construction similar to that 
described above with respect to Figures 1 through 6, 
except mat it does not include an integral distal collet. 
Fixation peg 124 thus may include external surface fea- 
tures 1 46 and may have a larger diameter at distal end 25 
1 34 than at proximal end 1 32. 

As shown in Figures 9 and 11 , expansion pin 1 28 is 
an elongate member that has distal 148 and proximal 
150 ends The expansion pin is intended to expand col- 
let 1 28. by action of its distal end 1 48, while its proximal 30 
end 150 engages both a proximal end 152 of the collet 
and the fixation peg. Although various structures can en- 
able the expansion pin to expand the collet and to en- 
gage the collet and the fixation peg, a preferred embod- 
iment is described below. 

The proximal end 1 50 of the expansion pin 1 28 pref- 
erably includes external threads 154. Preferably, the 
threads 1 54 extend over a distance of about 2 to 20 mm. 
The distal end 1 48 of the collet is non-threaded and pref- 
erably has a diameter that is slightly less than the diam- *o 
eter of proximal end 1 50. The distal tip 1 53 of expansion 
pin 1 28 has a geometry that will cause expansion of the 
collet, such as a radius tip point 155, a dogged end (not 
shown), or similar geometries. Preferably, the head 1 51 
of the expansion pin 1 28 is a hex head. 

Collet 1 26 has a proximal end of 1 52, including col- 
lar 1 56 and a distal, collet expanding end 1 58. The collar 
1 56 can mount within a recessed area surrounding cav- 
ity 130. Alternatively, if an augmentation block 122 is 
used, the collar 156 will be seated in a recessed area 
159 surrounding aperture 160 on a proximal surface 144 
of block 1 22. The collar 1 56 and the recessed area can 
be of virtually any corresponding shapes including, for 
example, circular and D-shaped. A D-shaped collar, 
which includes a flat end 169, or another irregularly ss 
shaped collar, can be useful to prevent any unwanted ^ 
rotation of the collet within the securement cavity 1 30 or 
aperture 160. 



As illustrated in Figure 10C, collet 126 preferably 
includes internal threads 164 within proximal region 
152. These threads are complementary to threads 154 



of expansion pin 128 such that a lower (distal) portion 
of threads 154<mate with threads 164 to maintain the 
expansion pin jp a desired position with the collet. The 
distal end c/trfe collet is preferably slotted and is of a 
structure as described above for collet 38 illustrated in 
Figures 1 through 6. 

Af noted above, Figures 7 through 9 illustrate an 
augmentation block 122 used with system 100. It is un- 
derstood that the use of augmentation block 122 is op- 
tional. If the augmentation block 122 is not to be used, 
the fixation peg 124 is mounted directly to the superior 
surface 1 1 2 of femoral component 1 02. 

The dimensions of the various components de- 
scribed above can vary depending upon the size and 
type of prostheses which they are used. One of ordinary 
skill in the art can readily determine the appropriate di- 
mensions. 

System 100 can be utilized as follows. If a surgeon 
determines that it is desirable to mount fixation pegs 1 24 
upon prosthesis 102, set screw 128 is advanced within 
collet, without expanding the collet, until threads 154 
and 164 mate. The collet is then positioned within se- 
curement cavity 1 30 and the set screw is tightened until 
the collet expands to the extent that it maintains good 
purchase upon the inner walls of the securement cavity 
130. The torque needed to effect such expansbn gen- 
erally is about 20 to 40 inch-pounds, and more prefera- 
bly about 30 inch-pounds. Thereafter, the fixation peg is 
threaded upon expansion pin 1 28 such thai threads 1 54 
mate with internal threads 141 of fixation peg 124. 
Preferably the length of the external threads 154 that 
remain exposed once the expansion pin is deployed to 
expand the collet is about 6 to 1 2 mm. 

A similar procedure is utilized for an embodiment in 
which an augmentation block 1 22 is to be used. In such 
embodiment collet 126 may be predisposed within ap- 
erture 160 of augmentation block 122. Once the aug- 
mentation block is properly positioned on femoral com- 
ponent 102, expansion pin 128 is advanced within the 
collet causing the collet to expand and to secure the 
augmentation blockto the femoral component. Next, the 
fixation peg can be threaded upon the proximal end of 
the expansion pin. 

The illustrated embodiments ol system 100 include 
internal threads within the collet 126 and fixation peg 
124, and external threads on expansion pin 128. It is 
understood that other structures can be used, instead 
of threads, to facilitate joinder of the set screw to both 
the collet and the fixation peg. 

The prostheses components of the invention can be 
made from a variety of biocompatible materials having 
high strength, durability and resistance to wear debris. 
Examples of such materials include metal alloys such 
as a cobalt chromium alloys, titanium alloys, stainless 
steel, ceramics and other materials, including polymers, 
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that are well known for use in the manufacture of im- 
plantable bone prostheses. A preferred material for the 
prostheses components is a cobalt chromium alloy such 
as ASTM F-75. 

The collet components preferably are made from a s 
malleable metal or metal alloy to reduce the risk of ten- 
sile failure as a result of collet expansion. Where such 
materials are used to form a threaded component, the 
materials should be able to deform (but not fail) when 
subjected to a torque of about 20 to 65 in-lbs, and more 10 
preferably about 25-35 in-lbs. A preferred material is a 
wrought cobalt chromium alloy such as ASTM F-90. 

The set screw preferably is made from a metal or 
metal alloy that has a higher modulus and a greater 
hardness than does the collet. Such properties ensure « 
that the collet (and not the expansion pin) will deform 2. 
when subjected to torque and/or axial load. A preferred 
material from which the expansion pin can be manufac- 
tured is wrought cobalt chromium alloy such as ASTM 
F-1 537 (formerly known as ASTM F-799). 20 3. 

The tensile securement values of the fixation pegs 
and/or augmentation blocks to the femoral components 
preferably are in the range of about 50 to 500 kg. This 
secure fit ensures that the performance of the prosthesis 4. 
component is not compromised. Moreover, the modular 25 
fixation peg and augmentation system of the invention 
can be easily attached within a femoral component of a 
knee joint prosthesis. 5 - 

The foregoing description of the illustrative embod- 
iment of the invention is presented to indicate the range 30 
of constructions to which the invention applies. Varia- 
tions in the physical architecture and dimensions of the 6. 
invention will be apparent to those having ordinary skill 
in the art based upon the disclosure herein, and such 
variations are considered to be within the scope of the 35 
invention in which patient rights are asserted, as set 
forth in the claims appended hereto. All publications and 
references cited herein are expressly incorporated 

herein by reference in their entirety. 

3 40 

7. 

Claims 

1 . A modular knee joint prosthesis system, comprising 
a femoral component having a superior bone en- 
gaging surface and an inferior articulation surface, 
the superior surface including at least one secure- 
ment cavity, each of the securement cavities being 

defined by a sidewall and a bottom wall; & 

so 

at least one substantially elongate fixation peg 
member, each fixation peg member being se- 
lectively matable, via a collet member, with one 
of the securement cavities of the superior sur- 
face of the femoral component, each fixation 55 
peg member having a distal end, a proximal 
bone engaging end and an internal bore; 



■ 02 

at least one collet member matable with a distal 
end of the fixation peg member, each collet 
member having an expandable distal end 
adapted to fit within and selectively engage the 
sidew^H of one of the securement cavities and 
a prp^mal end including an internal bore; and 



an expansion pin element having a proximal 
end including an external structure matable 
/ with the internal bore of the fixation peg mem- 
\ ber and the intemal.bore of the collet member, 
* and a distal end capable of selectively expand- 
ing the collet such that the collet engages the 
sidewalls of the securement cavity. 

The system of claim 1 wherein the internal bore of 
the fixation peg member includes an internally 
threaded portion. 

The system of claim 2 wherein the internal bore of 
the collet member includes an internally threaded 
portion. 

The system of claim 3 wherein the external struc- 
ture of the expansion pin element comprises an ex- 
ternal threaded region. 

The system of claim 1 wherein the collet member is 
integral with the elongate fixation pegs and forms a 
distal end thereof. 

The system of claim 4 wherein the collet member is 
separate from the fixation peg member, and where- 
in the collet member includes 

an expandable distal end formed by two or 
more expandable wedge-like members each 
separated by a slot; and 
a collar at a proximal end thereof. 

The system of claim 6 wherein the collar of the collet 
member seats upon the securement cavity with the 
distal end of the collet member extending therein 
such that the expansion pin element is threadingly 
engaged within the internally threaded region of the 
axial bore of the collet member and the internally 
threaded region of the fixation peg member. 

The system of claim 7 further comprising at least 
one augmentation block having first and second op- 
posed surfaces and an aperture extending therebe- 
tween, the first surlace being mountable upon a por- 
tion of the superior surface of the femoral compo- 
nent and the aperture being dimensioned to receive 
the distal end of the collet member such that the 
augmentation block and the fixation peg member 
are together selectively matable with the articula- 
tion component. 
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9 The system of claim 8 wherein the articulation com- 
' ponent is a femoral component of a knee joint pros- 
thesis. 

10 The system of claim 8 wherein in the femoral com- 
' ponent is a cruciate substituting femoral component 

including an interconcfylar notch formed on the su- 
perior surface thereof. 

11. The system of claim 10 wherein one of the secure- 
ment cavities is formed on each of a med.al distal 
flatandalateraldistalflatotthefemoralcomponent. 

12. The system of claim 6 wherein the fixation peg 
members decrease in diameter from an end adja- 
cent one of the superior surface of the augmenta- 
tion block and the superior surface of the articula- 
tion component to the proximal end thereof. 

13. A modular joint prosthesis system, comprising: 

an articulation component having a first, bone 
engaging surface and a second, articulation 
surface, the first surface including at least one 
securement cavity, each of the securement 
cavities being defined by a sidewall and a bot- 
tom wall; 

at least one substantially elongate fixation peg 
member, each fixation peg member being se- 
lectively matable within one of the securement 
cavities on the first surface of the articulation 
component and each fixation peg member hav- 
ing a distal end including an expandable collet 
that is engageable with the circular sidewall of 
one of the securement cavities, a proximal 
bone engaging end and an axial bore exlendmg 
between the distal and proximal ends of the fix- 
ation peg member, and 
an expansion pin element having a proximal 
end including at least one external structure 
matable within the axial bore of the fixation peg 
member, the expansion pin element further in- 
cluding a distal end capable of selectively ex- 
panding the collet such that the collet engages 
the sidewalls of the securement cavity. 
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